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IN THE CJ jyiM^, 

1 . (Currenlly Amended) An impact energy absorbing system comprising: 

a control stmclurc comprising a sleeve, a seal al each end of the sleeve, a 
niagnetorliological nuid disposed between the seals, and at least one coil in proximity to ihc 
magnctorhcological fluid; and 

a primary ipipacl surface lUedly atlaclicd to a support member, wherein the support 
member is in sliding eneagemciit with tbo seal and the magnetorheological fluid of the control 
slnidurcjteuiJllcmjigneto 
eonag oment . 

2. (Original) The impact energy absorbing system of Claim 1, wherein the control 
structure is fixedly allaciicd to a vehicle chassis. 

3. (Original) Tha impact energy absorbing system of Claim 2, further comprising a 
secondary impact snrfa^e disposed within an annular recess of the support member comprising a 
spring having one end fixedly attached to a transverse member and an oilier end fixedly attached 
to the scconda.y impact surface, wherein the transverse member is fixedly attached to the vehicle 
chaiisis. 

4. (Original) The impact energy absorbing system of Claim 1. wherein the support 
member is fonncd of a son magnetic material. 

5. (Original) The impact energy absorbing system of Claim I, wherein the 
magnctorhcological fiuid comprises carboiiyl iron and an inorganic material selected from the 
group consisting of zinc oxide, silicon dioxide, molybdenum sulfide, and boron nitride. 

6. (Original) nic impact energy absorbing system of Claim 1, wherein the 
magncloriicological fluid comprises fenomagnetic or paramagnetic particles or particulates 
dispersed in a carrier fluid. 
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7. (Original) The impact energy absorbing system of Claim 6, wherein the particles are 
in an amount of about 5 to about 75 percent by volume of the magnetorheological fluid. 

8. (Odginal) The impact energy absorbing system of Claim 1, further comprising a 
permanent magnet in proximity to the magnetorheological iluid. 

9. (Currently Amended) An impact energy absorbing system comprising; 

a control structure comprisins a sleeve, a seal at each end of the sleeve, a 
magnetorheological fluid, and a permanent magnet in proximity to the magnetorheological fluid 
to define a fixed yield stress; and 

an impact surface fixedly attached to a support member, wherein the support member is 
slidal)ly disposed against the seal and the magnetorheological fluid wh erein the 
I'iiiaMQillcoloKical fluid essentially doo<; not flow lo eflcct sliding e^nhf. «np pnrt mn»,K^, 

10. (Original) Tlie impact energy absorbing system of Claim 9, wherein the control 
sli-ueturc ia fixedly attached to a vehicle chassis. 

1 1. (Original) '[he impact energy absorbing system of Claim 10, fui-ther comprising a 
secondary impact surface disposed within an annular recess o f the support member comprising a 
spring having one end fixedly attached lo a traJisverao member and an other end fixedly attached 
to the secondary impact surface, wherein the transverse member is fixedly attached to the vehicle 
chassis. 

12. (Original) The impact energy absorbing system of Claim 9, wherein the support 
member is fonncd of a soil magnetic material. 

13. (Original) The impact energy absorbing system of Claim 9, wherein the 
magnetorheological fluid comprises carbonyl iron and an inorganic material selected from the 
group consisting of zinc oxide, silicon dioxide, molybdenum sulfide, and boron nitride. 
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14. (Original) Tho impact energy absorbing system of Claim 9, wherein the 
magnclorhcological lluid comprises fcn-omagnctic or paramagnetic particles or particulates 
dispersed in a carrier fluid. 



1 5. (Original) The impact energy absorbing system of Claim 14, wherein the particles a 
in an amoinil of about 5 to about 75 percent by volume of tlie raagnclovhcological fluid. 



arc 



1 6. (Original) Tlio impact energy absorbing system of Claim 1 4. wherein the permanent 

magnet iupi-oximiiytolhemagnctorheologicainuldisatadistancccnective to impartamagnctic 
field Oil the magnctorhcological fluid. 

17. (Original) The impact energy absorbing system ofClaim 9, further comprising an 
electromagnet in proximity to the magnctOTheological fluid. 

1 8. (Currently Amended) A process for absorbing energy from an impact o fan object 
upon an impact surface, the process comprising: 

detecting an impact with a sensor, wherein the sensor is in operative communication wiQi 
an impact energy absorbing system fixedly attached to the impact surface and a vehicle chassis, 
wherein the imp.nct surface is attached to a support member in sliding engagement mill the impact 
energy absorbing systcnijt?djijieiyjnth.cma giietorhco ^^ f\i M essentially dnn^ nn^ n m» tr. 
£iMttholidLng.Ciigagcj.nciii; 

variably changing a magnetic field within the impact energy absorbing system to alter the 
shear force ofthe sliding engagement in response to a signal provided by the sensor, and 

absorbing energy from the impact with the impact energy absorbing systejn or the impact 
energy absorbing system and the vehicle chassis. 

19. (Original) 'llic process according to Claim 18, wherein variably changing the 
magnetic field comprises changing a yield strcngtli of a magjictortieological fluid in fluid contact 
with the support member. 
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20. (OriBiiial) The process according to Claim 19, wherein the magiictorheological fluid 
comprises carbonyl iron and an iiiorganic material selected from tlic group consisting of zinc 
oxide, silicon dioxide, molybdenum sulfide, and boron nitride. 

21. (Original) The process according to Claim 18, wherein variably changing iho 
magnetic field cojnpriscs changing a current to a coil in proximity to the inagnetoriicological 
Ouid. 

22. (Original) The process of Clahn 18, wherein the impact energy absorbing system can 
be used multiple times. 

23. (Original) The process of Claim 18. further comprising restoring the impact surface to 
its original position witli a spring having one end fixedly attached to a transvcrao member 
attached to the vehicle chassis and an other end fixedly attached to a secondary impact surface, 
wherein the secondary impact surface is disposed within an amiular recess of the support member 
and is displaced as the spring compresses upon the impact and i-oluras to its original posiUon upon 
expansion of the spring afler the impact. 

24. (CiirrenUy Amended) An impact enci^ absorber device, comprising: 

a primary impact surface fixedly attached to a shaft, wherein [[lhe]]a support member is 
slidably engaged witli a housing; 

apluralily ofplates disposed in ihchousmg, wherein eachplate is substantiallypamllcl to 
m ailjaccu plate, and wherein the plurality ofplates are alternating!^ attached to the support I 
member and a framing member of the housing lo define a space between adjacent plates; 

a magnetorheoiogical fluid disposed in the space; and 

an electromagnet or pcnnancnt magnet in proximity lo the magnetorheoiogical fluid. 
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25. (CmTently Amended) The impact energy absorber device ofaailD24. wherein Ihe 
mogneioihcological fluid comprises carbonyl iron and an inorganic material selected from the 
group consisting of zinc oxide, silicon dioxide, molybdenum sulfide, aiad boron nitride. 

26. (New) An impact energy absorbing system comprising: 

acontrol structure fixedly attached to a vehicle chassis comprising a sleeve, a seal at each 
cui of the sleeve, a magnetorhcological fluid disposed between the seals, and at least one coil in 
proximity to the magnetorhcological fluid; 

a primary impact surface llxedly attached to a support member, wherein the support 
mcn,ber is in sliding cngagcuent with die seal and the magnctoAeological fluid of the control 
stnicture; and 

a .secoiida.y impact surface disposed within an annular recess of the support member 
comprising a spring having one end fixedly attached to a transverse member and an other end 
fixedly attached to the secondary impact surface, wheojin the iransvei^c member is fixedly 
attached to the vehicle chassis. 

27. (New) An impact energy absorbing system comprising: 

acontrolstrgcturefixedlyattachedloavehiclc chassis comprisingasleeve,aseal at each 
end of (1.0 sleeve, a magnetorheological fluid, md a permanent magnet in proximity lo the 
magnetorhcological fluid to define a fixed yield stress; 

an impact surface fixedly attached to a support member, wherein the support member is 
slidably dispose<l against the seal and the magnetorhcological fluid; and 

a sccondaiT impact surface disposed within axi annular recess of the support member 
comprising a spring having one end fixedly attached to a transverse member and another end 
fixedly attached to the secondary impact surface, wherein the transverse member is fixedly 
attached to the vehicle chassis. 
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